Objectives: To test the hypothesis that parental factors in early childhood influence approximal caries experience in young adults.
| INTRODUCTION
Oral health behaviour is established early in life, with the family as an important mediator of socialization. [1] [2] [3] [4] [5] Several studies have confirmed that parental attitudes and behaviour in early childhood are important determinants of the oral health of their children. 6, 7 It has also been shown that parental influence persists and is reflected not only during childhood, but also through adolescence and into young adulthood. 8 , 9 Shearer et al 10 found that maternal self-rated oral health when the child was 5 years of age predicted the caries status in the child 27 years later.
In a systematic review of parental influence and the development of dental caries in children aged 0-6 years, Hooley et al 11 observed
that most of the studies focused on sociodemographic and feeding factors, while few explored parent's attitudes, knowledge and beliefs.
Östberg et al 12 found parental indulgence concerning oral hygiene and diet to be a significant risk factor for development of caries at age 3-6 years. Poutanen et al 13 analysed whether there were
| Questionnaire covering parental factors at 1 year of age
When the child was aged 1 year, both parents independently answered a questionnaire covering socioeconomic status and behavioural and attitudinal factors. There were also questions about the parents' dental anxiety. The choice of answers to the questionnaire items was generally of Likert or VAS type.
Socioeconomic status was described in terms of the parents' educational level and satisfaction with their social status. Parental educational level was dichotomized according to years of schooling as: <12
and ≥12 years' education. "Satisfaction with social status" was graded on a scale from 0 to 7, where 0 was "very satisfied" and 7 was "dissatisfied." The answers were then dichotomized into "satisfied" (0-2) and "less" to "dissatisfied" (3) (4) (5) (6) (7) . Satisfaction with social status was stratified into subgroups such as work, leisure time, health, accommodation, social context and financial status. These answers were dichotomized into "satisfied" (very satisfied and quite satisfied) and "dissatisfied"
(dissatisfied and very dissatisfied). Attitudes to dental care were described in terms of "self-estimation of oral health care"; the answers ranged from "very good" to "poor" (0-9) and were dichotomized into three levels "very good" (0-2) and "less than good" (3) to "poor" (4-9).
The parents' dental anxiety was evaluated on the Dental Anxiety Scale (DAS). The scale includes four multiple choice items (Likert type) about the patient's subjective reaction to visiting the dentist.
As the DAS items consist of ordered categorical data, the median was used to calculate the total DAS score. The use of DAS median instead of DAS sum is in accordance with the recommendation by Svensson. 
| Interview of behavioural factors at 1 and 3 years of age
As an integral part of the examinations at age 1 and 3 years, the accompanying parent was interviewed by the clinical examiner. Interpreter assistance was offered when necessary. Responses to questions about frequency of toothbrushing with fluoride toothpaste were stratified into two groups; (a) once a day or less or (b) twice daily or more.
Responses to questions about "consumption of caries risk products,"
juice, fruit puree, sweets (candy, confectionery), ice-cream or biscuits, were stratified into two groups: (a) three times a day or less or (b) more than three times a day. "Consumption of juice" was stratified into two groups: (a) once a day or less or (b) more than once a day. The variable "consumption of sweets" was stratified into two groups: (a) sweets once a week or less or (b) sweets more than once a week. Once a week or less was the chosen cut-off point for consumption of sweets, as this is the most common recommendation to parents of preschool children in Sweden. An interaction variable was also constructed, where brushing ≥ twice a day and consumption of risk products ≤ 3 times a day were compared to brushing < twice a day and consumption of risk products > 3 times a day or ≤3 times a day. The country of birth of the parents was coded as follows: both parents born in Sweden, one parent born in Sweden and one parent born abroad, and both parents born abroad.
| Caries examination on bitewing radiographs at 20 years of age
The radiographic examination was based on four posterior bitewing radiographs. If radiographs had been taken recently (within 6 months), they were retrieved from the participant's dentist. All bitewings were analysed by one of the authors (HI). The approximal surfaces, from the distal surface of the canine to the distal surface of the second molar (a total of 36 surfaces), were evaluated. Of the approximal surfaces examined, 22% were recorded as unreadable due to overlapping. For intraindividual calibration, 10% of the radiographs were re-examined blindly after an interval of 2 months. To evaluate the calibration, Cohens kappa was calculated and was found to be κ = 0.9.
Approximal caries was recorded as follows; (a) enamel (initial) caries (D i ) = a lesion in the enamel which has not reached the dentinoenamel junction, or a lesion that reaches or penetrates the dentinoenamel junction but does not appear to extend into the dentine; (b) Parental factors at 1 y of age both parents n (%) P n P 
| RESULTS
The statistical analyses of the relationship between parental factors and the two main groups of D im FSa (0 vs ≥0) at 20 years of age are shown in Table 2 . For Fisher's exact test, the following variables were significant: mother's self-estimation of oral health care, father's dental fear according to DAS score, toothbrushing including use of fluoride toothpaste, consumption of sweets and combination of toothbrushing and consumption of caries risk products.
Comparison of the group D im FSa (0 vs ≥8) at 20 years of age (Table 2 ) disclosed that the following variables had a statistically significant effect: mothers' self-estimation of oral health care, fathers' satisfaction with his social situation, mothers' dental fear according to DAS, toothbrushing including use of fluoride toothpaste, consumption of juice and combination of toothbrushing and consumption of caries risk products.
To identify explanatory variables associated with the outcome (no caries vs caries) for the univariable logistic regression, variables from Table 2 In the final estimated model, the interaction variable of toothbrushing and consumption of caries risk products were used together with mother's dental fear. Using the regression coefficients, a combination of high risk consumption, less frequent toothbrushing and severe maternal dental anxiety, the odds of having ≥8 lesions could be estimated to 61. In contrast, in a child whose mother did not experience any dental anxiety, who had a low consumption of caries risk products and brushed his/her teeth at least twice a day, the estimated risk of having ≥8 lesions would be close to zero.
| DISCUSSION
This study demonstrates the association between parental behaviour and attitudes to oral health when the child is 1-3 years of age and the prevalence of approximal caries when the child reaches 20 years of age. Positive parental attitudes to oral health are reflected in less caries in the young adult. Maternal dental anxiety was found to have a strong association with the occurrence of caries in young adulthood.
Of the original 632 individuals invited to participate in the study at 1 year of age, 494 were examined at 20 years of age. For such an extended study period, covering 20 years, this rate of dropout, 26%, should be regarded as low. Brushing < twice a day and consumption of risk products > 3 times a day or ≤3 times a day 254 (58) 140 (56) A weakness of the results of the present study should be considered in the context of reporting conditions and social structure of parenting prevailing in 1987, when the children in this cohort were 1 year of age. Today, nearly 30 years later, with both parents taking more responsibility for upbringing and daily care of their children, conditions might have changed. Also, the improved oral health during the last decades might have influenced on the outcome if the study was repeated today. 28 In this study, we have chosen to present and analyse caries experience on approximal tooth surfaces on premolars and molars and not the total caries experience. The reason for this is that in the region in which the study was performed, a general fissure sealing programme, implemented decades ago, has practically eliminated occlusal caries. Enamel caries lesions on the approximal tooth surfaces were included in the analyses to provide a more complete picture of the total caries situation.
An important finding is that almost half of the 20-year-olds were free of caries lesions or restorations on the approximal tooth surfaces.
For analysis, the material was stratified according to the number of existing approximal caries lesions and fillings at 20 years of age.
Three groups were formed: (a) 0 D im FSa, (b) >0 D im FSa and (c) ≥8
D im FSa (subgroup). This stratification might be questioned, but it disclosed a subgroup with high caries experience, comprising more than 10% of the individuals with caries (Table 1) .
Toothbrushing with fluoride toothpaste ≥ twice a day at 3 years of age was a strong explanatory variable for low approximal caries experience at 20 years of age. This was true both in the caries group and the high caries subgroup and regardless of whether consumption of caries risk products was high or low. This highlights the importance of early establishment of regular toothbrushing habits by the parents (Tables 3,4 A parental factor with an impact on caries prevalence in the 20-year-olds was the mother's self-estimation of oral health care when the child was 1 year of age. This finding suggests, as previously described, 4, 5, 8 that maternal dental behaviour and attitudes during childhood are associated with the dental health habits of the young adult. This is in line with the study by Shearer et al 10 who found that self-reported maternal oral health when the child was 5 years old is reflected in the oral health when the child reaches adulthood.
T A B L E 3 Uni-and multivariate logistic regression analyses of the associations between parental factors at 1 y and behavioural factors at 1 and 3 y of age and approximal caries experience D im FSa at 20 y of age vs caries free at 20 y of age | 55
The present study did not disclose any association between the parents' level of satisfaction with their social status when the child was 1 year of age and the approximal caries prevalence at 20 years of age. This is consistent with the finding by Källestål et al 31 that the socioeconomic status of adolescents is not a causal factor per se but that caries incidence is affected by other variables.
T A B L E 4 Uni-and multivariate logistic regression analyses of the associations between parental factors at 1 y of age and behavioural factors at 1 and 3 y of age and high levels of approximal caries experience D im FSa (≥8 caries lesions) vs caries free at 20 y of age With respect to dental anxiety, our 20-year-olds with mothers exhibiting dental fear during childhood had substantially higher approximal caries prevalence than those whose mothers did not report dental anxiety. Similar results have been reported in younger age groups. 17, 18 In conclusion, the present study shows that parental factors recorded during infancy and early childhood are associated with the oral health of young adults and thus confirms our hypothesis. Early primary prevention, including measures to improve parental factors, may have the potential to improve the child's oral health, with farreaching behavioural effects, extending even into young adulthood.
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